The extracellular calcium-sensing receptor dimerizes through multiple types of intermolecular interactions.
Recent studies have shown that the G protein-coupled, extracellular calcium ([Ca(2+)](o))-sensing receptor (CaR) forms disulfide-linked dimers through cysteine residues within its extracellular domain and that dimerization of the CaR has functional implications. In this study, we have investigated which of these disulfide linkages are essential for dimerization of the CaR and whether they are required for these functional interactions. Our results confirm the key roles of Cys(129) and Cys(131) in CaR dimerization. However, utilizing cross-linking of the CaR or immunoprecipitation of a non-FLAG-tagged CaR with a FLAG-tagged CaR using anti-FLAG antibody, we demonstrate that CaRs with or without these two cysteines form dimers on the cell surface to a similar extent. In addition, reconstitution of CaR-mediated signaling by cotransfection of two individually inactive mutant CaRs is nearly identical in the presence or absence of both Cys(129) and Cys(131), showing that covalent linkage of CaR dimers is not needed for functional interactions between CaR monomers. These findings suggest that the CaR has at least two distinct types of motifs mediating dimerization and functional interactions, i.e. covalent interactions involving intermolecular disulfide bonds and noncovalent, possibly hydrophobic, interactions.